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Abstract 
Tourist use of mopeds in Queensland is encouraged by licensing regulations permitting 
moped riding for car licence holders, who may lack prior knowledge or experience of moped 
or motorcycle use. Using official crash and registration data, this research examines moped 
use by tourists, identified as crash-involved riders holding an interstate or overseas licence. 
Tourists were more likely to be younger, female, in single vehicle crashes, and deemed at 
fault than Queensland licence holders. Potential safety issues include poor riding skills, 
inexperience, inattention and lack of protective clothing. Moped rental companies play an 
important role in managing client crash and injury risks. These risks could also be reduced 
through introduction of more stringent licensing requirements, though this may be 
detrimental to moped rental companies as well as to tourist mobility and enjoyment. The 
discussion considers the relevance of adventure tourism perspectives and theory to the use of 
mopeds by tourists.  
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1. Introduction 
Moped, scooter or motorcycle rental is an option available at many international locations for 
tourists seeking personal transport at their chosen destination. As well as providing flexible 
mobility, these vehicles are generally seen by those who ride them as more enjoyable than 
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other transport modes, providing an added attraction for tourists (Blackman & Haworth, 
2010; Broughton & Walker, 2009; Jamson & Chorlton, 2009; Walker, 2010). The safety of 
tourists using mopeds, scooters or motorcycles, collectively termed powered two-wheelers 
(PTWs) in road safety literature, has received little research attention from either tourism or 
road safety perspectives (see Methods section for vehicle definitions). However, motor 
vehicle crashes are the leading cause of accidental injury among tourists in many countries. 
In Australia between 1997 and 2000, motor vehicle crashes accounted for 51% of accidental 
deaths and 22% of hospitalisations of overseas visitors (Wilks & Pendergast, 2011; Wilks, 
Pendergast, & Wood, 2002; Wilks, Watson, & Faulks, 1999). Additionally, PTW riders are 
widely considered vulnerable road users, along with cyclists and pedestrians, being at greater 
risk of injury than car and other vehicle occupants due to a relative lack of protection 
(Constant & Lagarde, 2010; Johnston, Brooks, & Savage, 2008; Naci, Chisholm, & Baker, 
2009).  
PTWs account for less than 5% of registered vehicles in Australia, the United States and 
United Kingdom, yet in recent years their riders have comprised 16%, 13% and 21% of 
traffic fatalities respectively in those countries (BITRE, 2010; Department for Transport, 
2010; NHTSA, 2010). In developed countries, fatality rates per distance travelled are 20 to 40 
times higher for PTWs than for cars (Department for Transport, 2010; Huang & Preston, 
2004; Jamson & Chorlton, 2009; Johnston, Brooks, & Savage, 2008; Lin & Kraus, 2009; 
NHTSA, 2007). 
In recent decades, increases in PTW usage and reported crashes have stimulated considerable 
research activity. Most of this research has focused on motorcycles rather than mopeds, 
though some has sought to compare these PTW types in terms of safety and also usage. Some 
studies report that mopeds have a lower crash risk and lower injury severity risk than 
motorcycles (Koornstra et al., 2002; Noordzij, Forke, Brendicke, & Chinn, 2001; Yannis, 
Golias, & Papadimitriou, 2005), but these findings are not consistently supported in other 
literature (Aare & Holst, 2003; Koornstra, et al., 2002; Russell et al., 2011; Sexton, Baughan, 
Elliott, & Maycock, 2004).  The sometimes contradictory findings are influenced by the 
different regulatory, social and environmental conditions of the research locations, making it 
difficult to generalise about some of the relevant safety issues. Despite inconsistencies in the 
research, it is clear that riders of motorcycles and mopeds alike are at significant risk of 
serious injury in the event of a crash.  
In response to observed overall increases in moped use and crashes, previous research has 
identified concentrations of moped crashes in tourist areas in Queensland and also Hawaii. 
These jurisdictions permit moped riding for car licence holders, making mopeds widely 
accessible to tourists with no PTW riding experience (Kim, Takeyama, & Nitz, 1995; 
Haworth & Nielson, 2008). A study of moped crashes in Honolulu, Hawaii, found a spatial 
pattern of tourist crash involvement that was distinct from the pattern of residents’ crashes 
(Kim, et al., 1995). This study also examined other differences in tourist and resident crash 
characteristics, finding similar rates of rider error and alcohol involvement, but less rear-end 
crash involvement, lower rates of injury and relatively more springtime crashes among 
tourists. More recently Haworth and Nielson (2008) reported that moped crashes in 
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Queensland from 2001 to 2005 were relatively more likely than motorcycle crashes to occur 
in tourist areas. In this study about 18% of all reported moped crashes appeared to involve 
tourists, who on average were found to be younger than other moped riders. This research 
raised questions around moped rider licensing and training requirements, in terms of what is 
appropriate for tourists and residents alike (Haworth, Greig, & Wishart, 2008). 
 
A general observation made previously regarding tourism and road safety is that tourists may 
be at risk when driving or riding vehicles in unfamiliar environments (Wilks, et al., 1999). 
More specifically this refers to risk factors related to poor knowledge of local road rules, 
roadways and environmental conditions. Driving or riding an unfamiliar vehicle or vehicle 
type has also been identified as a crash risk in PTW safety research (Clarke, Ward, Bartle, & 
Truman, 2004; Harrison & Christie, 2005). Higher crash risk associated with unfamiliar 
vehicles has been found even among experienced riders, so it is expected that tourists with 
little or no PTW riding experience will be at risk to a similar if not greater extent when riding 
rented mopeds.    
Lack of protective clothing may be a particular concern for tourists riding mopeds, as it is for 
moped riders generally (Christie, 2008; de Rome, 2006). Although there have been relatively 
few attempts to evaluate the effectiveness of different items (with the exception of helmets), 
and a lack of objective standards for design and manufacturing has hindered such research, 
protective clothing has been shown to significantly reduce injury risk and severity for PTW 
riders (de Rome et al., 2011). Non-use of protective clothing has been found to be 
significantly associated with moped and scooter use (versus motorcycle use), younger riders 
(17-25 years), hot weather, and being uninformed and/or sceptical about protective clothing 
and its potential benefits (de Rome et al., 2011). These findings likely help to explain some of 
the different injury outcomes of crash-involved moped and motorcycle riders mentioned 
above (Russell, et al., 2011). Moreover, de Rome et al. (2011) suggest that young tourists 
riding mopeds in a warm climate with potentially no experience or knowledge of safety 
issues are prime candidates for riding unprotected.     
It is possible to view moped use by tourists as a form of ‘adventure tourism’, being an 
outdoor activity through which tourists engage with new experiences, challenges and perhaps 
an element of perceived risk (Bentley, et al., 2010; Tourism Queensland, 2008). Among the 
adventure tourism activities listed in the Queensland Adventure Tourism Action Plan 2008-
2011 (Tourism Queensland, 2008), cycling, quad-biking and go-karting all offer some of the 
attraction and also some of the risks associated with moped riding. However, moped riding is 
not included as a form of adventure tourism in the literature and, moreover, it is not explicitly 
marketed as such. From both theoretical and applied research perspectives, whether or not it 
should be depends on how adventure tourism is conceptualised and defined. 
Cater (2006) has argued that the prevailing view in the literature of adventure tourism as 
necessarily involving pursuit of risk is simplistic. Rather, he argues that pursuit of thrill, fear 
and excitement is central, while actual risk is, typically, expected by participants to be 
4 
 
controlled such that it is negligible. This discussion refers mostly to highly organised forms 
of adventure tourism, where the risks inherent in an activity are controlled and managed by 
the tour provider and the client has no actual expectation of becoming injured. The potential 
for accidents arises when competence levels are outweighed by risks, a situation uncommon 
in organised adventure tourism run by commercial operators, but highly relevant for 
‘individual participation in adventurous pursuits’ (Cater, 2006, p. 319)   Individual pursuit of 
adventure is addressed by Weber (2001), who claims that the journey can be as important as 
the destination (and the activities that occur there) in satisfying a quest for adventure. More 
importantly in the context of moped riding, Weber (2001, p. 367) notes that ‘the setting (non-
commercial vs. commercial) determines who provides (the) skills… and who controls the 
risk’.  
In the case of tourists renting mopeds, risk management responsibilities fall to both the tourist 
and the moped rental operator as the setting cannot be defined as either entirely commercial 
or non-commercial. The moped rental operator is able to manage risks to some degree at the 
point of hire by providing a roadworthy vehicle, a helmet and (potentially) other protective 
clothing, instruction on moped operation, local road rules and environmental conditions, and 
by confirming that the client has an appropriate licence. Once the client leaves the point of 
hire, safety and risk management are no longer the responsibility of the moped rental 
operator. While some companies do offer guided moped tours in Queensland, tour guides are 
largely unable to control the behaviour of clients while riding and cannot be expected to 
influence in any way the behaviour other road users.           
According to Weber (2001), whether or not moped riding qualifies as adventure tourism 
could depend on the perceptions and subjective experience of individual tourists, rather than 
on rigid definitions proposed by researchers and industry. From this perspective, a tourist 
who has never ridden a PTW is arguably more likely than an experienced motorcycle rider to 
consider moped riding an adventure in itself (although adventure may also be experienced in 
the journey and/or setting).    
Having outlined these perspectives, it is not necessary to resolve at this point whether or not 
moped riding constitutes a form of adventure tourism. It is arguably more useful to consider 
what can be drawn from adventure tourism frameworks and, at a practical level, management 
practices, that is relevant to moped use by tourists. Bentley et al. (2010) note that adventure 
tourism operators in Queensland are subject to relevant Codes of Practice and workplace 
health and safety regulations (Bentley, et al., 2010). Detailed risk management plans and 
injury prevention strategies are among the requirements of those codes and regulations. 
However, the requirements of moped rental operators with respect to client safety do not fall 
under the adventure tourism umbrella and thus may be subject to relatively little analysis or 
review.    
A review of the road safety and tourism literature has thus helped to identify a number of 
potential issues concerning tourist use of mopeds which warrant further research, including 
risk-taking, inexperience, protective clothing use and the impact of licensing regulations on 
moped use and safety. The primary objective of the current study was to examine these issues 
5 
 
through crash and registration data analysis, highlighting differences between tourists and the 
general population of crash-involved moped riders. Additionally, the relevance of adventure 
tourism perspectives and theory to the use of mopeds by tourists is considered in the 
discussion. As neither the tourism nor road safety literature has addressed tourist use of 
mopeds in any depth, this research may be valuable for both tourism and transportation 
management and policy.  
 
2. Tourism in Queensland, Australia 
Tourism contributed over AU$70 billion (directly and indirectly) to the Australian economy 
in 2009-2010, representing 5.6% of national GDP (TRA, 2011a). Queensland is among 
Australia’s most popular destinations, containing four of Australia’s top 10 tourism regions in 
terms of both domestic and international tourist expenditure (Table 1). Fig. 1 shows the 12 
Queensland tourism regions and major urban centres, adapted from Tourism Research 
Australia1. Most tourist activity in Queensland occurs in the eastern part of the state around 
coastal and hinterland areas, serviced by international airports at Brisbane in the south and 
Cairns in the north. The distance by road from Brisbane to Cairns is approximately 1,700 km 
and there are numerous tourist attractions accessible via this route, including the Fraser 
Island, Great Barrier Reef and Wet Tropics World Heritage Areas. The environment ranges 
from sub-tropical in the south to tropical in the north, and is conducive year-round to outdoor 
activities and various forms of adventure tourism, ecotourism and drive tourism (Bentley, 
Cater, & Page, 2010; Prideaux & Carson, 2010; Tourism Queensland, 2008). For this reason, 
road transport plays a critical role in Queensland’s tourism industry. Coach and rail networks 
and numerous regional airports service much of the State, although many tourists opt for an 
extended self-drive experience in rented or purchased vehicles, while others rent vehicles 
short term for transport around a particular city, town or region. There is evidence that 
mopeds are a popular type of rental vehicle among tourists in some Queensland locations, 
particularly around traditional holiday destinations such as the Gold Coast and parts of 
coastal north Queensland (Haworth & Nielson, 2008).       
                                                            
1 Whitsunday and Mackay regions, and Fraser Coast and Bundaberg regions have been combined. 
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Table 1 
Queensland region rank by expenditure in Australia’s top 20 tourism regions, 2010.ª   
Queensland tourism region Domestic (overnight) International 
 Rank 
Expend. 
$ million Rank 
Expend. 
$ million 
Brisbane 4 2518 4 1362 
Gold Coast 3 2862 5 955 
Tropical North 9 1440 6 795 
Sunshine Coast 6 1590 9 240 
Whitsundays 19 558 16 132 
Northern NA - 17 118 
ªExpenditure in Australian dollars. Source: Tourism Research Australia (TRA, 2011b). 
 
Fig. 1. Queensland tourism regions adapted from Tourism Research Australia. 
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2.1. Tourism and moped rentals 
Perhaps surprisingly given the differences in purchase and maintenance costs, moped rental is 
typically more expensive than the cheapest available small car rental in Queensland tourist 
areas. For example, the average base cost for 24 hour moped hire across six Queensland 
rental companies was AU$66 (range $35-85, as advertised online in December 2011). By 
comparison, one company offered car hire in Brisbane, Gold Coast and Cairns locations from 
AU$23 per day (24 hours). This suggests that tourist use of mopeds is motivated by factors 
other than or additional to a desire for economical transport. Tourists renting mopeds may 
still be low budget travellers such as backpackers, whose willingness to spend relatively high 
on novelty and experience may motivate them to choose moped hire over a cheaper transport 
option (Loker-Murphy & Pearce, 1995). Thus moped riding is an attraction in itself as well as 
a means of transport, and it appears that tourists renting mopeds thus belong to a different 
market to those renting small cars. This supports the contention that the activity satisfies 
adventure tourism objectives for some people, namely the thrill and excitement gained by 
riding a powered two-wheeler. To strengthen this argument it is worth considering that a 
small car can comfortably accommodate multiple adults and luggage, while mopeds usually 
have very limited carrying capacity (some rental companies offer only single seat mopeds, 
while others provide for pillion passengers). Further, access to some tourist attractions by 
moped is limited as they are not permitted on some high speed motorways, a restriction that 
does not apply to small cars. 
In addition to mopeds and larger scooters, motorcycle hire is also available to tourists in 
numerous Queensland locations. Some companies offer all three PTW types for hire, while 
others tend to specialise in either mopeds and scooters, or motorcycles. Promotional material 
online and in print media indicates that there are several distinct markets for PTW hire. 
Moped rentals are targeted at the general tourist market in specific locations, with 
advertisements and promotions noting that potential clients do not require a motorcycle 
licence, or indeed any PTW riding experience. Motorcycle hire companies target riders with a 
motorcycle licence and at least some riding experience, with many offering options for long 
distance travel as well as guided on-road and off-road motorcycle tours. Motorcycle hire is 
considerably more expensive than moped hire, with prices ranging from about AU$110 to 
AU$300 per day depending on the type of motorcycle (discounts usually apply for longer 
term rentals).         
As an approved motorcycle helmet is required for moped riding in Australia, moped rental 
companies supply a helmet to clients, which is included in the rental cost. Some also 
advertise other protective apparel (jacket, gloves) for hire at an extra cost on their websites, 
though such companies tend to be those that also offer larger scooter and motorcycle rentals. 
As mentioned above, research has previously shown low rates of protective clothing use 
among moped riders in the general population in Australia (Christie, 2008; de Rome, 2006; 
de Rome, et al., 2011). It seems unlikely that tourists will provide their own protective 
apparel for short term moped use, particularly in warm weather and among young riders, 
factors which have been found to predict non-use of protective clothing (de Rome, et al., 
2011).      
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Table 2 shows the distribution of rental mopeds by Queensland tourism region as defined by 
Tourism Research Australia (TRA, 2011c). Queensland Department of Transport and Main 
Roads records of all mopeds on register in Queensland at March 2008 (N = 12,059) show that 
2.7% were registered as rental vehicles. There were mopeds registered for rental in 14 (24%) 
of the 59 Local Government Areas (LGAs) containing registered mopeds. In those LGAs 
with at least one moped registered for rental, 3.9% of all mopeds were registered for that 
purpose (N = 8,295).   
Table 2  
Distribution of registered mopeds by Queensland tourism region (March 2008).    
Region Registered mopeds  
Mopeds registered for rental 
n  (% within region)  % of rentals 
Gold Coast 2300  133 (5.8)  41.2 
Tropical North 705 51 (7.2) 15.8 
Central 675 41 (6.1) 12.7 
Northern 911 32 (3.5) 9.9 
Brisbane 4608 23 (0.5) 7.1 
Whitsunday & Mackay 347 21 (6.1) 6.5 
Sunshine Coast 1142 17 (1.5) 5.3 
Fraser Coast & Bundaberg 714 5 (0.7) 1.5 
Othersª 657 - NA 
Total 12059 323 (2.7) 100.0 
ªIncludes Darling Downs (452), Outback (192) and Other (24) 
 
3. Methods 
The main focus of this study is moped crashes involving tourists, identified as riders licensed 
outside of Queensland in data provided by the Queensland Department of Transport and 
Main Roads (TMR). Riders were deemed likely to be tourists if their licence was recorded in 
the crash data as issued by an interstate or overseas authority. In some cases, riders with such 
a licence may be temporary residents, international students or long-term travellers (i.e. 
backpackers) who, like (other) tourists, may be inexperienced moped riders and unfamiliar 
with local road rules and environmental conditions.  However, these riders cannot be 
separately identified in the crash data. 
Crashes involving riders of unknown licence origin were excluded from the analysis. The 
focus on moped crashes involving tourists is underpinned by the regulations permitting 
moped riding for car licence holders, a factor which is seen to encourage moped use in the 
general population as well as among tourists. For the purpose of comparison, some data 
concerning motorcycle crashes and moped crashes involving Queensland licence holders are 
also presented. To identify tourist involvement in PTW crashes, licence characteristics of 
riders were analysed in Queensland crash data covering a five year period from July 2003 to 
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June 2008. It is important to note when considering licensing that ‘licence’ for moped riders 
refers to a car licence or motorcycle licence, while for motorcycle riders it relates only to the 
latter licence type.   
Intrastate domestic tourism is significant in Queensland, and some Queensland licence 
holders may have been involved in crashes while riding a rented moped on holiday. Such 
cases could not be identified using the available dataset, and the number of reported moped 
crashes involving tourists is likely underestimated as a result.  
The vehicle definitions used in this study follow those provided in the Australian Design 
Rules for LA/LB and LC/LE category vehicles (Australian Government, 2008). A moped is 
an LA category vehicle with two wheels (or three if LB), an engine cylinder capacity up to 50 
cubic centimetres (cc) and a maximum speed of 50 km/h. This definition does not include 
power-assisted bicycles, or Honda CT models used by Australia Post (110cc). A motorcycle 
is an LC category vehicle with two wheels (or three if LE), an engine cylinder capacity 
exceeding 50cc, or a maximum speed exceeding 50 km/h. Under these definitions, vehicles of 
‘scooter’ style (typically with step-through chassis and automatic transmission) are either 
mopeds or motorcycles, depending on their relevant specifications as outlined above (there is 
no official definition of a ‘scooter’ in Australia or elsewhere). 
Mopeds and motorcycles were separated in the original crash data supplied by TMR. 
However, perusal of make and model details revealed that some mopeds had been coded as 
motorcycles and vice versa. It was thus necessary to clean the data manually case by case 
until all PTWs were correctly coded as moped or motorcycle, consistent with make and 
model details. In some cases there was insufficient make and model information to complete 
this process and those cases were excluded from the analysis. 
The crash data included the Local Government Area (LGA) in which each PTW crash 
occurred. These LGAs were coded according to the tourism region with which they 
correspond (Fig. 1), as defined by Tourism Research Australia (TRA, 2011c). Of the 12 
Queensland tourism regions defined by TRA, adjacent regions of Whitsunday and Mackay, 
and Fraser Coast and Bundaberg were grouped together as two separate regions rather than 
four to aid in statistical analysis.  
This study has analysed only those crashes which were reported to police and subsequently 
entered into the crash data files. Crashes are reported on a severity scale of one to five, where 
the crash resulted in a road user death, hospitalisation, medical treatment or minor injury, or 
significant property damage (to the value of AU$2,500 minimum, or where a damaged 
vehicle was towed/transported). It can be safely assumed that reported crashes are generally 
more severe than unreported crashes, though it is expected that many unreported crashes also 
result in injury requiring treatment (Haworth, 2003). The proportion of reported crashes 
relative to unreported crashes is unknown, but underreporting of PTW crashes as well as 
those involving other vehicles is known to be widespread from previous research (Haworth, 
2003; Siskind, 2001; Steinhardt, Sheehan, & Siskind, 2006; Lardelli-Claret et al., 2005; 
Yamamoto, Hashiji, & Shankar, 2008). It cannot be concluded from the current analysis that 
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the characteristics and circumstances surrounding reported crashes are entirely the same as 
those of unreported crashes.       
Chi square analyses were performed to identify statistically significant differences at the .05 
level between Queensland licence holders and those licensed elsewhere (tourists). These 
results were also compared with the findings of other research from developed countries on 
moped usage and crash involvement. The geographic distribution of moped crashes was 
assessed against that of mopeds registered for rental across Queensland tourism regions, as 
presented in the introduction.  
        
4. Results 
4.1. Tourist involvement in PTW crashes 
Crashes involving riders of unknown licence origin were excluded from the analysis, 
including 53 moped crashes and 129 motorcycle crashes, or 2.5% of the overall sample (N = 
7,347). This left a total of 7,165 crashes available for analysis, including 488 (6.8%) moped 
and 6,677 (93.2%) motorcycle crashes. Of the 488 moped crashes where place of licensure 
was known, almost 10% involved a rider licensed interstate (4.7%) or overseas (5.1%). These 
riders (n = 48) all held licences valid for moped riding in Queensland, with the exception of 
one interstate rider whose licence was disqualified/cancelled, and two overseas riders who 
held an inappropriate class of licence (6% therefore did not hold a valid licence). All of those 
crashes involved mopeds registered in Queensland, many of which were probably rented or 
(less likely) borrowed by the rider, while some may also have been purchased and owned by 
temporary residents, international students and long-term travellers. Performance restrictions 
which limit mopeds to 50 km/h suggest that moped crashes will mostly occur close to their 
place of registration. As mopeds registered for rental represented only 2.7% of Queensland-
registered mopeds in 2008, they would seem to be overrepresented in the crash data covering 
the same period (PTWs registered for rental were not identifiable in the crash data).  
In contrast to moped crashes, only 1.0% of the 6,677 motorcycle crashes where place of 
licensure was known involved a rider licensed interstate (0.6%) or overseas (0.4%). These 
riders (n = 70) held a valid motorcycle licence, with the exception of three interstate riders (1 
disqualified/cancelled, 1 expired and 1 inappropriate class) and one overseas rider (licence 
expired). As with moped riders, 6% of interstate and overseas licence holders riding 
motorcycles were effectively unlicensed. Among riders reported as Queensland licence 
holders, 4.3% and 5.5% of motorcycle and moped riders respectively were effectively 
unlicensed. Compared with moped crashes, the contribution of tourists to motorcycle crashes 
in Queensland is relatively small (though larger in absolute numbers). While moped crashes 
comprised less than 7% of all PTW crashes, they comprised about 41% of PTW crashes 
involving tourists.   
More than half of all PTW crashes occurred in the Brisbane and Gold Coast areas, in the 
heavily populated southeast of the state (Table 3). There were statistically significant 
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differences in crash location by PTW type [² (9) = 68.51, p < .001, Øc = .098]. Moped 
crashes were less likely to occur in Brisbane (36.9 %) and more likely to occur in the Gold 
Coast region (16.4 %) compared to motorcycle crashes. Around 21% of moped crashes 
occurred in the northern regional centres of Cairns (Tropical North) and Townsville 
(Northern), while approximately 10% of motorcycle crashes occurred in those areas.  
While PTW crashes involved more motorcycles than mopeds by a factor of about 14 to 1 
across all Queensland, there was considerable variation by geographic area as suggested 
above. In particular, moped crashes were proportionally high in the Northern, Tropical North, 
Fraser Coast/Bundaberg and Gold Coast tourism regions, where on average there was one 
moped crash for every nine motorcycle crashes reported. Statistically, moped crashes were 
also proportionally high in Outback areas relative to motorcycle crashes, although this is 
somewhat misleading and entirely due to eight moped crashes which occurred in the city of 
Mount Isa (none of which involved tourists).      
Table 3 
Moped and motorcycle crashes by Queensland tourism region, July 2003-June 2008. 
Region 
PTW type n (%)  
Moped 
Motorcycle/Scooter 
(>50cc) 
Motorcycle/
moped ratio 
Brisbane area 180 (36.9) 3244 (48.6) 18.0 
Gold Coast 80 (16.4) 837 (12.5) 10.5 
Northern 58 (11.9) 401 (6.0) 6.9 
Tropical North 48 (9.8) 439 (6.6) 9.1 
Sunshine Coast 28 (5.7) 538 (8.1) 19.2 
Fraser Coast & Bundaberg 34 (7.0) 324 (4.9) 9.5 
Central 23 (4.7) 281 (4.2) 12.2 
Whitsunday & Mackay 17 (3.5) 296 (4.4) 17.4 
Darling Downs 12 (2.5) 276 (4.1) 23.0 
Outback 8 (1.6) 41 (0.6) 5.1 
Total 488 (100.0) 6677 (100.0) 13.7 
 
The distribution of moped crashes by tourism region and place of licensure is presented in 
Table 4. There were apparent differences regarding crash location and the place of licensure, 
although the number of moped crashes was insufficient for valid statistical analysis, including 
when interstate and overseas licence holders were collapsed together into one category and 
when regions with no moped crashes involving tourists were excluded. Compared to 
Queensland overall, riders holding interstate licences were overrepresented in the Gold Coast, 
Tropical North and Northern regions, while riders licensed in other countries were 
overrepresented in the Tropical North, Gold Coast and Fraser/Coral Coast regions. There 
were no moped crashes involving tourists in the Darling Downs or Outback regions. The 
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geographic distribution of moped crashes involving tourists generally reflects that of mopeds 
registered for rental.     
Of the 10 crashes in the Gold Coast area where the moped controller was listed as licensed 
interstate, 50% held a New South Wales (NSW) licence which was valid for moped riding in 
Queensland (which may have been a car licence). Given the close proximity of the Gold 
Coast to the NSW border, it is possible that some or all of these riders are residents of the 
general region and may not necessarily be tourists or irregular visitors. However, the fact that 
these mopeds were Queensland-registered suggests that NSW riders were not the owners of 
the moped on which they crashed. 
Table 4 
Moped crashes by Queensland tourism region and place licensed, July 2003-June 2008. 
Region 
n (%) 
Place licensedª 
Queensland Interstate (IS) Overseas (OS) IS and OS total 
Brisbane area 175 (39.8) -  5 (20.0) 5 (10.4) 
Gold Coast 65 (14.8) 10 (43.5) 5 (20.0) 15 (31.3) 
Northern 51 (11.6) 4 (17.4) 3 (12.0) 7 (14.6) 
Tropical North 37 (8.4) 4 (17.4) 7 (28.0) 11 (22.9) 
Sunshine Coast 27 (6.1) -  1 (4.0) 1 (2.1) 
Fraser Coast & Bundaberg 32 (7.3) 2 (8.7) - 2 (4.2) 
Central 18 (4.1) 1 (4.3) 4 (16.0) 5 (10.4) 
Whitsunday & Mackay 15 (3.4) 2 (8.7) - 2 (4.2) 
Darling Downs & Outback 20 (4.5) - -  - 
Total 440 (100.0) 23 (100.0) 25 (100.0) 48 (100.0) 
ªIncludes riders who did not hold a valid licence. 
 
As with moped crashes, there was a concentration of motorcycle crashes involving tourists in 
the Gold Coast (27%) and Tropical North (13%) compared with Queensland licence holders 
(12% and 6.5%). There were also relatively fewer tourist motorcycle crashes in Brisbane 
(26%) compared with Queensland licence holders (49%). However, motorcycle crashes 
involving tourists were more evenly distributed across other areas, including inland and 
remote areas, where they were represented similarly to Queensland licence holders. Also as 
with moped crashes, the low number of tourists involved in motorcycle crashes precluded a 
statistically significant result on crash distribution by tourism region and place of licensure.          
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4.2. Crash characteristics 
There were five levels of crash severity reported, including fatal, hospitalisation, medical 
treatment, minor injury and property damage.  There were five moped rider fatalities across 
the study period and all of those involved Queensland licence holders. While there were 
seemingly no tourist deaths, more than half of interstate (52%) or overseas (56%) licence 
holders in crashes were hospitalised, and a further 35% and 40% respectively were medically 
treated. For moped crashes only and for all PTWs combined, there were no significant 
differences in crash severity by place of licence issue. However, a greater proportion of 
interstate and overseas licence holders were hospitalised (54%) compared with Queensland 
licence holders (44%). This was balanced by a higher proportion of Queensland licence 
holders suffering minor injury (16%) compared with interstate and overseas licence holders 
(8%). 
A summary of statistically significant differences in moped crash characteristics by place of 
rider licensure is provided in Table 5. Riders licensed outside of Queensland were 
significantly more likely than Queensland licence holders to be under 30 years of age (75%), 
and to be female (58%). There were two cases reported involving a rider of unknown age and 
these were excluded from the analysis of rider age by place of licensure. Riders licensed 
outside of Queensland were also significantly more likely to be designated most at fault (Unit 
1) (87%), to be in a single vehicle crash (65%), to have inexperience attributed as a 
contributing factor (23%), and to be involved in a weekend crash (35%), while they were less 
likely to be involved in an intersection crash (35%). 
Table 5 
Differences in moped crash characteristics by place of rider licensure. 
Characteristic 
n (%) 
Place licensed  
Queensland 
N  = 440 
Interstate (IS) 
N  = 23 
Overseas (OS) 
N  = 25 
IS and OS 
N  = 48 
p 
Rider age <30 years 178 (40.6) 16 (69.6) 20 (80.0) 36 (75.0) <.001 
Rider female 150 (34.1) 14 (60.9) 14 (56.0) 28 (58.3) .004 
Single vehicle crash 110 (25.0) 17 (73.9) 14 (56.0) 31 (64.6) <.001 
Rider at fault 219 (49.8) 22 (95.7) 20 (80.0) 42 (87.5) <.001 
Weekend crash 81 (18.4) 8 (34.8) 9 (36.0) 17 (35.4) .002 
Inexperience cited 32 (7.3) 6 (26.1) 5 (20.0) 11 (22.9) .001 
Intersection crash 243 (55.2) 8 (34.8) 9 (36.0) 17 (35.4) .033 
 
Further differences were found between moped crashes of Queensland-licensed riders and 
those licensed elsewhere, but these were statistically unreliable due to the relatively low 
number of crashes. These include the ‘crash nature’, in which 65% of tourist crashes were 
‘fall from vehicle’ (42%) or ‘hit object’ (23%) crashes, compared with 27% for Queensland 
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licence holders. By contrast, Queensland licence holders were more likely to be involved in 
‘angle’ crashes (43%) and ‘rear end’ crashes (15.5%), compared with tourists (21% and 2% 
for angle and rear end crashes respectively). Similarly for ‘crash type’, 54% of tourist crashes 
were ‘off path on straight’ (21%) or ‘off path on curve’ (33%), compared with 19% for 
Queensland licence holders. 
Crashes in speed zones up to 60 km/h represented 92% and 87% of crashes of Queensland 
and interstate licence holders respectively. A lower proportion of crashes (64%) involving 
overseas licence holders occurred in speed zones up to 60 km/h. Inattention or distraction was 
attributed in 35% and 20% of crashes of interstate and overseas licence holders respectively, 
compared with 14% of Queensland licence holders. 
Alcohol and drugs do not feature heavily in Queensland moped crashes, with drink driving 
reported as a contributing factor in 4.8% of cases overall, all of which involved a Queensland 
licence holder. A legal level of alcohol (BAC <.05) was detected in one interstate licence 
holder, but there were no other reports of alcohol or drug involvement among tourists in 
moped crashes.    
       
5. Discussion 
The Queensland crash and registration data analysed here suggest that while less than 3% of 
registered mopeds are registered for rental, tourists are involved in about 10% of moped 
crashes. Although rental mopeds thus appear to be overrepresented in the crash data, it is 
likely that they spend more time in use and travel further in a given timeframe compared to 
privately registered mopeds. Meaningful crash rates therefore cannot be estimated without 
further data. These and other limitations are discussed further below.      
There are qualitative differences between the moped crashes of tourists and those of 
residents. Motorcycle crashes involve a relatively low proportion of riders licensed interstate 
or overseas (1%), with those crashes dispersed relatively evenly across the State (as expected 
given the touring capabilities of most motorcycles). This paper focuses mainly on analysis of 
moped crashes due to the relatively high tourist involvement and the qualitative differences 
between moped and motorcycle crashes which are beyond the scope of this paper to address. 
While tourist involvement features proportionally more in moped crashes than in motorcycle 
crashes, the absolute numbers do not suggest a particular problem regarding tourists. Many of 
the moped crashes in tourist areas probably involve local residents, and despite the different 
crash and usage characteristics, attempts to reduce moped crashes and related injury could 
potentially target tourists and residents alike. 
In terms of location, moped crashes involving tourists do reflect the geographic distribution 
of mopeds registered for rental to a large extent. However, the actual crash rates of tourists 
per registered moped or per kilometre travelled (common exposure measures used to estimate 
crash rates) cannot be estimated for a number of reasons. Most importantly, it is not known 
how many kilometres are travelled on average by tourists using mopeds. Also, some mopeds 
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registered for rental may not have been registered for the entire study period, or may not have 
been in use for all of that period. Further, mopeds registered for rental may have been in use 
in regions other than those in which they were registered. Nonetheless, as might be expected 
the two regions with the highest number of rental mopeds, Gold Coast and Tropical North, 
were also those with the highest number of tourist crashes.     
Previous research has shown that moped use is predominantly an urban activity which takes 
place mostly in low and moderate speed zones (ACEM, 2008; Christie, 2008; Haworth & 
Nielson, 2008). The current study reflects a similar pattern in the overall sample, with about 
90% of all moped crashes occurring in speed zones up to 60 km/h. By contrast, compared 
with Queensland and interstate licence holders a relatively low proportion of overseas licence 
holders (64%) crashed in speed zones up to 60 km/h. This result might partly reflect the 
greater proportion of overseas licence holders crashing in regions with smaller urban centres, 
although similar proportions (40%) of interstate and overseas licence holders crashed in the 
highly urbanised southeast of the State and it does not appear that location fully explains the 
difference by speed zone. It is also possible that overseas licence holders are more 
adventurous regarding where they will attempt to take a moped, possibly spending relatively 
more time on higher speed roads including highways, though this remains highly speculative 
in light of the low number of crashes.  
The rider gender distributions of tourists in the current study are somewhat unusual and likely 
help to explain some of the other differences observed between tourists and Queensland 
licence holders. Studies of moped and motorcycle use in Australia and other developed 
countries have consistently found that females represent a greater proportion of moped than 
motorcycle riders, typically comprising 20% to 40% of moped riders and less than 10% of 
motorcycle riders (ACEM, 2008; Christie, 2008; Haworth, Nielson, & Greig, 2008; Kennedy, 
2007; Perez et al., 2009). However, no studies have reported females representing the 
majority of a sample of crashed moped riders (58%) such as in the current study. Christie 
(2008) suggests that there is no reason to expect a significantly higher or lower crash risk 
among female riders compared to males in the general population. Whether or not females 
are overrepresented in tourist crashes relative to exposure cannot be ascertained with the 
information available. It therefore remains possible that females either crashed at a higher 
rate (relative to average distance travelled) or, alternatively, made greater use of rental 
mopeds (i.e. travelled further) than their male tourist counterparts.  
International and Australian research shows that moped riders are younger on average than 
motorcycle riders. Findings of the current study were consistent with this, but also showed 
that in Queensland, tourists involved in moped crashes are overwhelmingly younger than 
Queensland-licensed riders. This is likely related to the different motivations for riding 
among the two groups, with adventure-seeking tourists riding purely for recreation while in 
the general population spanning a wider age range, commuting is the primary purpose for 
moped use. Some moped riders licensed overseas or interstate may also be students or long 
term travellers with mixed motivations for riding, but these are likely to constitute only a 
small minority of riders licensed outside Queensland.  
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The high involvement of tourists in single vehicle (65%) and off path (54%) crashes, as well 
as the high attribution of Unit 1 (most at fault) to mopeds (87%), reflects a pattern often seen 
in association with risky PTW riding behaviours in other research (Haworth, Greig, & 
Nielson, 2009). Such behaviours often involve young male riders and include speeding, 
impaired riding, unlicensed riding and riding an unregistered vehicle. None of these 
characteristics featured strongly in the current sample of tourists, other than that they were 
young. There is evidence of risky riding behaviour among young moped riders in Europe 
(Steg & van Brussel, 2009; SWOV, 2006), and focus groups with moped riders in 
Queensland found limited evidence of risk-taking including street racing among a group of 
young males on rented mopeds (Blackman & Haworth, 2010). However, there is no evidence 
in the current study or other research that deliberate risk-taking is particularly common 
among moped riders in Australia, compared to motorcyclists or other road users (Haworth, et 
al., 2009).  
Without substantial evidence of deliberate risky behaviours, the crash characteristics appear 
to suggest a lack of skill and knowledge appropriate for normal riding conditions, as a well as 
a lack of attention and concentration. A lack of skill may largely result from inexperience, 
and it is likely that at least some tourists in this study were first time moped riders. Although 
attributed to moped riders in 23% of tourist crashes, for the study period in question 
inexperience was sometimes reported purely on the basis of rider age, providing no real 
indication of rider competency. A lack of knowledge might be attributable to a range of 
factors, including the level of instruction provided by rental operators on safe and appropriate 
moped operation. While the level of instruction is thought to be variable across rental 
providers (as indicated on their websites), this was not examined in the current study and 
remains a potential topic for further research. Greater inattention and distraction among 
tourists compared to Queensland licence holders, as evident in the data, may relate in part to 
tourists observing more environmental features and landmarks than residents, though this 
cannot be confirmed at present.           
The results of this study might be interpreted differently from tourism management and road 
safety perspectives. In terms of absolute numbers, there were 48 reported moped crashes 
involving tourists in the five year study period, an average of about 10 crashes per year, none 
of which were fatal. From a tourism management perspective, there are other activities that 
might be of higher priority in terms of risk management. However, although none of the 
crashes involving tourists were fatal, the vast majority resulted in hospitalisation (54%) or 
medical treatment (37.5%). There was insufficient information available in the data to 
estimate the likely costs of crashes to the health system, the tourism industry or the wider 
community. Access to detailed injury data would be useful, as at present there is little 
information on the types of injuries sustained, or the duration of hospital admissions for 
crashed moped riders, with limited exceptions such as presented by Russell et al. (2011). The 
cost to the Australian public health system of overseas visitor hospital admissions, including 
unpaid patient debt, and the need for more detailed and reliable information, has been noted 
in previous research (Nicol, Wilks, & Wood, 1996).       
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It was suggested above that moped use by tourists could be seen as a form of adventure 
tourism under commonly used definitions (Bentley, et al., 2010; Tourism Queensland, 2008). 
As with identified adventure tourism activities such as cycling, quad-biking and go-karting 
(Tourism Queensland, 2008), moped riding involves some physical exertion, a potential 
element of perceived risk, and an opportunity for new experiences and challenges in an exotic 
outdoor setting. Following Weber (2001), the extent to which moped riding satisfies 
adventure tourism goals will vary among participants, but the activity does not appear 
altogether out of place in an adventure tourism framework. However, there are at least two 
major obstacles to accepting moped use as an adventure tourism activity. First, many tourists 
likely have multiple motivations for riding a moped, including a need for general transport 
and the pursuit of novelty, thrills and excitement. The relative importance of these factors 
will depend on individual tourist preferences and experiences, and can be expected to vary 
considerably, so that moped use may be an adventure for some but not for others. Second, 
adventure tourism activities as described in the literature are mostly those operated and 
controlled by commercial operators, usually occurring at specific sites, with operators taking 
sole responsibility for risk management (Cater, 2006). Other individual adventure tourism 
experiences are also described where commercial operators are absent and risk management 
is largely or entirely the responsibility of the tourists themselves (Loker-Murphy & Pearce, 
1995; Weber, 2001). In the case of mopeds, both the tourist and the rental provider are 
responsible for risk management, which renders the activity somewhat unusual in the context 
of adventure tourism frameworks and analyses.        
Within an adventure tourism framework, a large share of the responsibility for rider safety 
would lie with moped rental companies, who as adventure tourism operators would be subject 
to relevant Codes of Practice and workplace health and safety regulations (Bentley, et al., 
2010). Including moped use as an adventure tourism activity might thus promote greater 
safety by inviting greater scrutiny, which in turn might encourage more comprehensive and 
effective risk management among rental operators. Further research would be required into 
the current practices of moped rental operators with regard to client safety in order to identify 
potential improvements, but it is clearly in the best interests of moped rental companies to 
prevent injuries where possible. Firstly, rental operators should confirm to the best of their 
ability that clients are competent in the operation of basic moped controls. Unfortunately the 
question of how this should be achieved is beyond the scope of this paper, but it is arguably 
the most critical of risk management measures.  
Another way in which moped rental companies could promote client safety is to do more to 
promote client use of protective clothing, or even clothing generally (while riding). 
Realistically this may have little effect in the absence of any legal requirement, but it would 
be of little cost to moped rental operators and would not negatively impact the tourist 
experience other than adding some minor inconvenience. In addition to arguably permissive 
licence requirements, the warm climate in Queensland is one of the features of the State that 
attracts people to moped use and a large proportion of local riders do not wear any protective 
clothing other than a helmet. This may be one of the factors which underlie relatively more 
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superficial yet serious injuries among moped riders compared to motorcyclists, as noted by 
Russell et al. (2011), potentially contributing to avoidable hospital presentations.  
As a road safety problem and responsibility of the state transport authority, these crashes may 
not warrant a large investment that only addresses tourist safety, but there are potential 
countermeasures that could be employed to reduce both crash risk and injury risk among 
tourists and moped riders generally. The most comprehensive (and potentially controversial) 
of these countermeasures would be the introduction of a mandatory motorcycle or other PTW 
licence for moped riding. This would likely result in fewer moped crashes due to 
substantially decreased usage among tourists and residents alike. Fewer and possibly less 
severe crashes may also occur as a result of riders having to meet competency and knowledge 
requirements, which may or may not involve a rider training program.  
A mandatory PTW licence would have a negative effect on small business operators who 
provide mopeds for hire to tourists, as the market would no longer be open to car licence 
holders. Businesses that rely heavily on moped rentals for revenue may become unsustainable 
in the event of a mandatory PTW licence for moped riding, unless some exemption or special 
consideration could be provided for non-Queensland licence holders. On the basis of crash 
characteristics of interstate and overseas licence holders which indicate that they are less 
experienced, probably less skilled, and more often at fault than Queensland licence holders, 
such an exemption is indeed difficult to justify and would discriminate against Queensland 
residents. Government assistance could potentially help moped rental companies to diversify 
or transition to other marketable transport modes, such as power assisted bicycles, which may 
serve a similar purpose to (yet may not be as attractive as) mopeds. To accurately estimate 
the impact of such a change in licensing requirements on the tourism industry, it is necessary 
to know what proportion of tourists currently renting mopeds holds a motorcycle licence. 
Such data are currently unavailable and remain a potential topic for further research. The 
potential impact on the tourist experience is likely to be that most will no longer be able to 
rent mopeds, either for transport or the pursuit of novelty, thrills or adventure.        
The current study is among the first in either tourism or road safety research to offer a 
comprehensive examination of moped crashes involving tourists, and has answered some 
important questions whilst also raising others. Future research could further explore the use 
of mopeds by tourists and the attendant safety implications, as well as the potential impact on 
moped hire companies of the introduction of a mandatory PTW licence for moped riding. 
Tourist use of mopeds and other PTWs is of a greater scale in some other places, including 
Southeast Asian and Mediterranean countries, where regulations are often less stringent than 
in Queensland, Australia. The authors therefore believe that this issue also warrants 
examination in such places, as the tourist injury burden is likely to be substantial.  
 
5.1. Limitations 
Crashes reported to police and the government transport authority (TMR) were analysed. 
While these data include the more serious PTW crashes, there are many unreported crashes 
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which are mostly single-vehicle and generally of lower severity, though sometimes still result 
in serious injury. Unreported crashes may also be characteristically different in some ways to 
the crashes analysed in the current study. Additionally, the total number of reported moped 
crashes involving tourists over the study period was small and the data therefore lacked 
power for more rigorous statistical analysis on some variables.  
It was not possible to estimate the crash rates of tourists riding rented mopeds due to a lack of 
usage and exposure data. The most useful crash rate estimates are based on the number of 
crashes per distance travelled, but there are no data available on the distance travelled by 
tourists on mopeds. This remains a potential topic for future research, which would likely 
entail a survey of moped rental providers and/or tourists themselves.      
Cases involving riders of unknown licence origin were excluded from the analysis and this 
may have included some riders who were international or domestic tourists. Some riders 
licensed outside of Queensland may have actually been Queensland residents who had not yet 
obtained a Queensland licence since moving from interstate or overseas.  In areas adjacent to 
the Queensland-New South Wales State border, some Queensland moped crashes may have 
involved a resident of New South Wales who was not a tourist. However, this seems unlikely 
given that all mopeds included in the analysis were registered in Queensland rather than in 
New South Wales. 
It was not possible to identify intrastate domestic tourists as there was no information 
available regarding usual place of residence. Some use of rental mopeds by Queensland 
residents while on holiday or for short-term recreation is expected, and tourist involvement in 
moped crashes may therefore be slightly underestimated.          
 
6. Conclusions 
The geographic distribution of moped crashes involving tourists generally reflects that of 
mopeds registered for rental, with tourist crashes proportionally high in the Gold Coast, 
Tropical North and Northern tourism regions. While pushing the boundaries of current 
definitions, moped use by tourists could be characterised as a form of adventure tourism, 
although deliberate risk-taking by riders does not feature prominently in the crash data. The 
study has identified a number of potential safety issues regarding tourist use of mopeds, 
including poor riding skills, inexperience and lack of protective clothing. Moped rental 
companies have an important role to play in minimising client crash and injury risks, through 
client screening, instruction and promotion of protective clothing use. These risks could also 
be reduced through introduction of more stringent licensing requirements, though this may be 
detrimental to moped rental companies as well as to tourist mobility and enjoyment. As one 
of the first comprehensive studies of tourist use of mopeds, these findings may be useful for 
future research in other locations where moped use is popular with tourists.       
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